An important question in state-dependent behaviour is how multiple influences on state are integrated to determine current behaviour. Aggressive behaviour is known to be affected by a prior contest experience. Nevertheless, whether and how multiple prior fighting experiences are integrated into a fighting decision remain unexplored. In this study, individuals of Rivulus marmoratus (Cyprinodontidae), a hermaphroditic fish, were given different combinations of two prior fighting experiences to investigate: (1) the effect of penultimate experiences on the probability of winning a subsequent contest; (2) the relative effect of a recent win and loss; and (3) whether the effect of a winning experience was as short lived as observed in other species. Penultimate and recent fighting experiences were given to the test fish approximately 48 and 24 h prior to the dyadic contests, respectively. From the results of the five types of contests staged, we conclude that: (1) penultimate fighting experiences had a significant effect on the probability of winning a subsequent contest; (2) a more recent experience had a more pronounced effect than an earlier experience, which suggested that the effect of a fighting experience would decay and/or the effect of a recent experience would interfere with the effect of an earlier experience; (3) no asymmetric effect between a winning experience and a losing experience was detected; and (4) the effect of both a winning and a losing experience lasted for at least 48 h in R. marmoratus which was the maximum time tested in these experiments. The possible reasons for the differences in results among studies of experience effects on contest outcomes are discussed.
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Fighting outcomes are considered to be affected primarily by resource value and fighting ability (or resource holding potential) (Maynard Smith 1974; Maynard Smith & Parker 1976) . Although the role of past fighting experience in fighting outcomes is still unclear, studies have shown that a prior winning experience tends to increase, and a prior losing experience tends to decrease, the probability of an individual winning a subsequent contest (e.g. McDonald et al. 1968; Bakker & Sevenster 1983; Francis 1983; Abbott et al. 1985; Beacham & Newman 1987; Franck & Ribowski 1987; Beacham 1988; Moore et al. 1988; Bakker et al. 1989; Otronen 1990; Beaugrand et al. 1991 Beaugrand et al. , 1996 Chase et al. 1994; Schuett 1997; Whitehouse 1997) . Prior winning and losing experiences are not likely to affect how individuals assess resource value to cause such a change in the probability of winning a later contest. Therefore, they are often hypothesized to affect how individuals assess fighting ability (Beacham 1988; Otronon 1990; Beaugrand et al. 1991 Beaugrand et al. , 1996 Whitehouse 1997) . Individuals may use prior fighting experiences to associate cues, such as size, with the fighting abilities of their opponents, and/or to assess their own fighting ability relative to the population distribution of fighting abilities (Whitehouse 1997). Consequently, individuals with winning/losing experiences assess their own good/poor fighting abilities and expect low/high costs in their future fights. These differences in estimated costs then affect how long individuals with different prior fighting experiences persist in later contests and their probabilities of winning the contests.
Even though a prior fighting experience has been found to affect the probability of winning a subsequent contest in many animal species, three nonmutually exclusive issues regarding the effect of prior fighting experiences remain unclear: (1) the relative importance of multiple prior fighting experiences; (2) the relative effect of a win compared to a loss; and (3) the relative rate of decay of the effect of a win compared to the effect of a loss.
Various theories have been proposed on how nonhuman organisms should incorporate information from multiple past experiences, mainly in the context of foraging decisions (e.g. Killeen 1984; McNamara & Houston
